Objective: To characterize the relationships between selected socio-demographic factors and food selection among Canadian households. Design: A secondary analysis of data from the 1996 Family Food Expenditure survey was conducted (n ¼ 10 924). Household food purchases were classified into one of the five food groups from Canada's Food Guide to Healthy Eating. Parametric and nonparametric modelling techniques were employed to analyse the effects of household size, composition, income and education on the proportion of income spent on each food group and the quantity purchased from each food group. Results: Household size, composition, income and education together explained 21-29% of the variation in food purchasing. Households with older adults spent a greater share of their income on vegetables and fruit (Po0.0001), whereas households with children purchased greater quantities of milk products (Po0.0001). Higher income was associated with purchasing more of all food groups (Po0.0001), but the associations were nonlinear, with the strongest effects at lower income levels. Households where the reference person had a university degree purchased significantly more vegetables and fruit, and less meat and alternatives and 'other' foods (Po0.0001), relative to households with the lowest education level. Conclusions: Household socio-demographic characteristics have a strong influence on food purchasing, with the purchase of vegetables and fruit being particularly sensitive. Results reinforce concerns about constraints on food purchasing among lower income households. Furthermore, the differential effects of income and education on food choice need to be considered in the design of public health interventions aimed at altering dietary behaviour.
Introduction
In order to explore the role of diet in socio-economic differentials in health and disease, relationships between socio-economic status (SES) and different aspects of the diet have been examined in several different countries (Smith and Baghurst, 1992; Irala-Estevez et al., 2000; Dubois and Girard, 2001; Groth et al., 2001; Giskes et al., 2002) . Associations between SES and diet have also been examined along with various other factors (e.g., family status) in order to gain a better understanding of food consumption patterns in relation to dietary recommendations (Roos et al., 1998; Perez, 2002) . The measures of SES employed in these studies vary, where a single variable, such as income, education, occupation or a composite measure based on all three, is used as an indicator of SES (Roos et al., 1998; Irala-Estevez et al., 2000; Dubois and Girard, 2001; Giskes et al., 2002) , or two or three variables (e.g., income and education) are included together in one model (Smith and Baghurst, 1992; Groth et al., 2001; Perez, 2002) . A number of studies conducted in different countries have shown income and education to have similar effects on food consumption, where higher income and higher education are associated with greater consumption of vegetables and fruit (Billson et al., 1999; Nayga et al., 1999; Irala-Estevez et al., 2000; Groth et al., 2001; Giskes et al., 2002; Perez, 2002) , and with diets more in accord with dietary guidelines (Roos et al., 1998; Mancino et al., 2004) . However, a few studies have found income and education to have different effects on the consumption of certain food groups (e.g., grains and milk products) (Smith and Baghurst, 1992; Nayga et al., 1999) .
Some studies indicate that marital and family status are also important in explaining variations in food consumption among adults (Roos et al., 1998; Billson et al., 1999; Perez, 2002; Mancino et al., 2004) , and that accounting for these factors can attenuate socio-economic differences in diet (Martikainen et al., 2003) . Among adults, being married has been associated with the consumption of more vegetables and fruit (Billson et al., 1999; Perez, 2002) , and being married or married with children has been associated with greater compliance with dietary guidelines (Roos et al., 1998; Mancino et al., 2004) , although the strength of these associations varies by gender.
Given that food choices are not solely the domain of the individual, but are also influenced by the family context, decisions around food at the level of the household are important determinants of food consumption. Studies conducted at the household level have shown that higher income or higher education is associated with greater purchasing of recommended foods (i.e., vegetables and fruit, low-fat milk, and high-fibre foods) (James et al., 1997; Trichopoulou et al., 2002; Kirkpatrick and Tarasuk, 2003) , consistent with studies of individual intakes. Examinations of US household food expenditure surveys have shown that household composition, household income and education level of household head all influence food purchasing, albeit in different ways (Paulin, 1998; Huang and Lin, 2000; Curry Raper et al., 2002; Stewart et al., 2003) , but inferences from these studies are limited by their singular focus on food spending (Paulin, 1998; Curry Raper et al., 2002) , and by methodological problems with one of the expenditure surveys (Milans, 1991; Huang and Lin, 2000) .
This study was undertaken to characterize the relationships between different socio-demographic factors (i.e., household size and composition, household income and education) and food selection among Canadian households.
Methods

Family Food Expenditure survey
In Canada, household food expenditures are monitored through the Family Food Expenditure (FOODEX) survey, which is conducted periodically by Statistics Canada.
The survey sample is selected from the Canadian Labour Force Survey sampling frame through stratified multistage sampling, and is representative of the non-institutionalized Canadian population, excluding persons living on native reserves (Statistics Canada, 1999) . The sample is drawn for the whole year and then divided into monthly subsamples to allow for seasonal variation and other changes throughout the year that may affect food expenditures. Socio-demographic data are collected through an interview with the household reference person, the person mainly responsible for the household's financial maintenance. The reference person maintains a diary of household food expenditures over a 2-week period, recording the type and quantity of food and beverages purchased from stores, price paid and the type of store where food was purchased (e.g., supermarket, convenience store, specialty store). Information on food expenditures at restaurants locally and on day trips is recorded on a weekly basis, as are the number of meals served to guests and received free. Food expenditures at restaurants and stores while away from home overnight or longer are estimated for the previous month and converted to a weekly expenditure. Details on the types of foods and the composition of meals obtained in restaurants, received free or served to guests are not recorded.
We used data from the 1996 FOODEX survey, as this was the most recent survey containing detailed socio-demographic information on each household.
Analytical sample
A total of 10 924 households were sampled in the 1996 survey. Households were excluded if they did not report income or if they reported zero income; if they did not report education level; if they reported purchases for only 1 week; or, if they reported zero food expenditures at stores. In total, 955 households were excluded (9% of the original sample), resulting in a final analytical sample size of 9969 households. Compared to included households, excluded households were more likely to be one-person households, less likely to be in the higher income quintiles, and the household reference person was less likely to have post-secondary education (data not shown). Food purchasing patterns among excluded households who reported food purchases were similar to those found among included households (data not shown).
Measures
Food purchased in stores was categorized by Statistics Canada using 200 different food codes (Statistics Canada, 1999) . We classified 182 food codes into five food groups (i.e., grain products, vegetables and fruit, milk products, meat and alternatives, and 'other' foods), based on the food categories in Canada's Food Guide to Healthy Eating (CFGHE) (Health Canada, 1992) (Table 1 ). The 18 remaining food codes, which together comprised only 7% of food expenditures at stores, were omitted from the analysis as they did not fit into any one food group. Recognizing that there are marked differences in nutritional and other qualitative characteristics of foods within the CFGHE groups, we subdivided the five food groups into 17 smaller food groups, differentiating foods in terms of nutritional quality insofar as the existing coding in FOODEX permitted such differentiation (Table 1) . However, as divisions of food groups become more refined (i.e., dividing milk products into lower fat milk, higher fat milk, cheese/yogourt and ice cream/other) estimates become less precise partly because of the occurrence of more zeroes in the food purchase measures (i.e., more households not purchasing particular foods over a 2-week period). Thus, we were limited in the extent to which we could subdivide food groups for analyses.
Average weekly expenditures and quantities purchased were calculated for each food group and subgroup. All quantities were calculated as 'edible quantities' using conversion factors obtained from Agriculture and Agri-Food Canada, which account for trim and cooking losses (L Robbins, 2001, personal communication) . In order to examine proportional allocations to different food groups, food expenditure shares were calculated as the ratio of average weekly expenditures multiplied by 52 to total annual household income (before tax).
Statistical analysis
All statistical analyses were performed using SAS/PC Version 8.02 (SAS Institute, Cary, NC, USA) or S-Plus Version 6.2 (Insightful Corporation). Each household in the FOODEX survey was assigned a weight by Statistics Canada to account for unequal probabilities of selection, non-response bias and population demographics (Statistics Canada, 1999) . Descriptive statistics for our analytical sample were calculated using analytic weights, obtained by dividing the originally assigned weight by the average of the original weights for those households included in our sample. The weighted sample is designed to be nationally representative.
Multiple regression analysis was used to estimate the relationships between household socio-demographic characteristics and food purchasing. Quantities of food purchased and expenditure shares were the two dependent variables modelled for the five food groups, but only quantity was examined in the analyses of the smaller subgroups. Quantities of food were log-transformed to improve model fit. Because in some cases, zero quantities were purchased, a constant (one) was added to avoid taking the logarithm of zero. The explanatory variables were household size and composition, per capita income (i.e., household income/household size), and education level of the reference person. Both the household size and per capita income variables were log-transformed. See Appendix A for details. Preliminary analyses testing different types of models, including linear and polynomial regression models, indicated that a model based on the above-mentioned logtransformations provided the best fit for the data. Household composition was represented by two variables: the proportion of household members less than 15 years of age and the proportion of household members over 65 years of age. Dummy variables were entered for education, representing four increasing levels of education, with the lowest level being omitted as the reference group. Households with food expenditure shares greater than one were omitted as implausible. These constituted less than 0.5% of the analytical sample.
The amounts and types of foods purchased in stores could be influenced by what food is obtained in other ways by household members (i.e., in restaurants, workplaces). A variable 'meals out' was constructed, representing the average weekly number of meals received free and purchased from restaurants (e.g., table service, fast food, cafeterias) locally and while away from home overnight or longer. Once the final regression model had been developed, this 'meals out' variable was added to adjust for the effects of eating out and was found to have no impact on the relationships between socio-demographic characteristics and food purchasing.
Two additional analyses were conducted to further explore the impacts of income and education on food purchasing. There is some evidence indicating that the effects of income on food purchasing diminish as income increases (Horton and Campbell, 1991) . As there is a limit to the amount of food that can be consumed, we expected income effects to level off at a certain point. For these reasons, income/ quantity relationships were examined further using a partial linear model in order to capture any nonlinearities in the effects of income. See Appendix A for details.
In our main analyses, the education level of the household head (i.e., reference person) was used as the indicator for household education; however, given the evidence that an individual's dietary choices can be influenced by the spouse's social position (Martikainen et al., 2003) , additional analyses were conducted among households with a married couple to determine whose education level had the strongest effect on food purchasing. We used multiple regression analysis, similar to that described above, where the education levels of both the male and female were included in the model, rather than the reference person's education level. As spousal education levels were correlated (r ¼ 0.58, Po0.0001), differential education effects may be difficult to detect.
Results
Socio-demographic characteristics and purchasing patterns of the analytical sample
The mean annual household income before taxes was $46 960 (s.d. ¼ $37 083, median ¼ $39 600), with income ranging from $300 to $848 000. The majority of households were composed of at least two people age 25-64 years (Table 2) , and in 41% of the households either the reference person, spouse, or both had completed post-secondary education (Table 3) . A comparison of our weighted sample to the Canadian population, based on 1996 census data (Statistics Canada, 1997), indicated our sample was unbiased with regards to household size, income and education (Table 3) , and therefore retained its national representativeness, even after exclusions.
Food expenditures in stores comprised 76% of total food expenditures (s.d. ¼ 22%, median ¼ 80%), with the remaining 24% being spent at restaurants (s.d. ¼ 22%, median ¼ 20%). On average, 13% of household income was spent on food in stores (s.d. ¼ 25%, median ¼ 9.6%). The largest average share of income was allocated to the meat and alternatives food group (3.7%), which may be because of the high cost of these foods, as suggested by the high level of expenditure and low quantity purchased, relative to the rest of the food groups (Table 4) .
Associations between food purchasing and household socio-demographic characteristics Household size, composition, income and education together explained a substantial portion of the variation in food purchasing (21-29%) (Tables 5 and 6 ). The variables with the greatest statistical significance were household size and (per-capita) income. An increase in household size was associated with purchasing more from all food groups (Table 5) , although declines in expenditure shares indicated 'economies of scale' (i.e., larger households spend less per person than smaller ones, holding per capita income constant) (Table 6 ).
Households with the same number of people, but with more older adults (over 65 years) than younger adults (age 15-64 years) purchased significantly more from all food Beta Â 100 is the percent change in quantity purchased when household size doubles, controlling for household composition, income and education effects. d Beta Â (change in proportion) is the corresponding percent change in quantity purchased, controlling for household size, income and education effects.
e Beta Â 10 is the percent change in quantity purchased when income increases by 10%, controlling for household size, composition and education effects. f Beta Â 100 is the percent change in quantity purchased relative to the reference group, controlling for household size, composition and income effects. ****Po0.0001, ***Po0.001, **Po0.01, *Po0.05.
groups, except 'other' foods, from which they purchased less (Table 5) . Moreover, the share of income spent on vegetables and fruit was larger in these households (Table 6 ). Further examination of selections made within the food groups indicated that the negative relationship found for 'other' foods was primarily because of purchasing lower quantities of beverages (Table 7) . These types of households were also found to purchase less higher fat meat. A greater proportion of children in the household (less than 15 years old) was associated with lower quantities purchased in all food groups, with the exception of milk products, where greater quantities were purchased (Table 5) . Differences in milk product purchasing could be attributed to the greater purchasing of higher fat milk among these types of households (Table 7) . Although purchasing from grain products and 'other' foods declined as the proportion of children in the household increased, within these food groups, purchasing of breakfast cereals and desserts/snacks increased (Table 7) .
Higher income was associated with purchasing more from all food groups (Table 5) , although the share of income devoted to each food group declined strongly with income, with the largest declines for meat and alternatives and 'other' foods, regardless of household size, composition and education level (Table 6 ). The purchase of grain products was the least responsive to income -a 10% increase in per capita income resulted in only a 0.38% increase in the quantity of grain products purchased (Table 5) . At the other extreme, the purchase of vegetables and fruit was the most responsive to income -a 10% increase in per capita income increased purchasing by 1.6%.
The weak relationship found for grain products was driven mainly by the purchase of greater quantities of breakfast cereals with higher income (Table 7) . Higher income was associated with purchasing more from all food subgroups, with the exception of higher fat milk, eggs and sugars, where lower quantities were purchased.
Further examination of income/quantity relationships revealed that the quantities of vegetables and fruit purchased increased steadily with income, consistent with the results from the log-linear model, whereas purchasing of the rest of the food groups increased only up to a certain level of per capita income (approximately $10 000-$15 000) (Figure 1) . Furthermore, at higher income levels, purchasing of 'other' foods appeared to show a slight downward trend. Purchasing patterns within the food groups were similar (i.e., steady increases in purchasing from both subgroups within the vegetables and fruit group) (data not shown), with the exception of the milk products and meat and alternatives groups. The threshold effect for milk products could be attributed to declines in fluid milk purchasing below a certain level of income (Figure 2 ). Although purchasing of milk levelled off above a certain level of income, there was a tendency towards choosing lower fat milk over higher fat milk with greater income. Within the meat and alternatives group, there was a very slight increase in the purchase of lower fat meat and poultry/fish with higher income (data not shown).
Higher education was associated with purchasing greater quantities of vegetables and fruit and milk products, and smaller quantities of meat and alternatives and 'other' foods (Table 5) , regardless of income, household size and Beta Â 10 is the change in expenditure share when income increases by 10%, controlling for household size, composition, and education effects. f Change in expenditure share relative to the reference group, controlling for household size, composition and income effects. ****Po0.0001, **Po0.01, *Po0.05.
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Socio-demographic influences on food purchasing
L Ricciuto et al composition. Interestingly, post-secondary education, and in particular a university degree, had by far the largest impacts on purchasing patterns. For example, households where the reference person had completed post-secondary education purchased 6% more fruit and vegetables than those with less than 9 years schooling. Households where the reference person had a university degree purchased 14.2% more fruit and vegetables. In contrast, having secondary or some postsecondary education had no significant impact on quantities of fruit and vegetables purchased. A similar pattern was observed for the quantities of milk products. Quantities of meat and alternatives generally declined with increasing education.
Subsequent examination of purchasing within the various food groups revealed that the positive relationship found between education and vegetables and fruit purchasing was due to greater purchasing of 'ABC-rich' vegetables and fruit among more highly educated households (Table 7) . Although purchasing of most milk products increased with higher education, purchasing of higher fat milk declined. Furthermore, declines in meat and alternatives purchasing could be attributed to the lower quantities of red meat and eggs purchased at higher education levels. Positive relationships were found for breakfast cereals and desserts/snacks, where higher quantities were purchased at higher levels of education.
When the education variables were omitted from the model of purchasing for the five major food groups, the effects of income on most food groups appeared slightly stronger (data not shown). The exception was the meat and alternatives group, where income effects appeared considerably weaker. As income and education are positively correlated, the income variable picks up some of the effects of education when educational covariates are omitted from the model. For most food groups, income and education worked in similar directions, so that when education was omitted from the model, the impact of income on food purchasing appeared stronger; however, because income and education had opposite effects on meat and alternatives purchasing, the impact of income on purchasing of this food group appeared weaker.
Effects of male and female education levels on food purchasing among households with a married couple Of the 9969 households in the analytical sample, 6348 (64%) were households with a married couple. These households showed similar purchasing patterns according to the education level of the reference person as were seen in the full sample (data not shown). Compared with the higher education levels of the female spouse, post-secondary education or a higher level among male subjects tended to be significantly correlated with all outcomes, with the exception of meat and alternatives purchasing (Table 8 ).
Discussion
Our analyses revealed that household socio-demographic characteristics had a strong influence on food purchasing patterns. The ages of household members were important to food selections, reflecting the fact that particular life stages (i.e., childhood, older adulthood) have specific food needs and preferences, which are incorporated into household purchase decisions. Income and education were also strong determinants of food selection; however, they tended to operate somewhat differently, suggesting that these variables represent distinct dimensions of socio-economic position. By using non-parametric statistical techniques, this study was Socio-demographic influences on food purchasing L Ricciuto et al able to more accurately characterize the nature of the relationship between income and food selection, in effect distinguishing between a gradient effect for vegetables and fruit purchasing and threshold effects for the purchase of milk and 'other' foods. To our knowledge, no other study has characterized income/food selection relationships to this extent, and thus our results provide a novel contribution to the literature. In addition, this study importantly adds to our knowledge and understanding of Canadian food consumption patterns, which is very limited, because of the lack of nationally representative data on dietary intake. Not surprisingly, household size was an important determinant of expenditures on food and quantities purchased, consistent with analyses of household food expenditures in many countries (Horton and Campbell, 1990; Deaton and Paxson, 1998) . The economies of scale gained by larger households likely result from the benefits of buying larger quantities that often cost less per unit (Deaton and Paxson, 1998) ; however, lower food spending among larger households may also be explained by their tendency to substitute less-expensive foods, regardless of income level (Horton and Campbell, 1990 ), which may not be beneficial if these substitutions come at the expense of nutritional quality.
The composition of the household was also important in explaining variations in food purchasing. The emphasis on purchasing vegetables and fruit in households where older adults are present suggests health concerns may be a significant driver of food selections in these households. These purchasing patterns are in accord with individual consumption patterns in Canada, indicating older adults consume more vegetables and fruit than their younger counterparts (Perez, 2002) . Older adults are more likely than younger adults to report health concerns as being very influential to their food choices, where they will impose restrictions on fat, salt and sugar intake and avoid certain foods (National Institute of Nutrition, 2002), attitudes that are consistent with an emphasis on vegetables and fruit and a de-emphasis on higher fat meat. At the other end of the age spectrum, where children are present in the household, the emphasis on higher fat milk suggests food selections in these households are influenced by the needs of children. These results correspond with those from analyses of US food expenditure data, indicating that households with proportionally more young children spend less on vegetables and fruit (Stewart et al., 2003) , and spend more of their food budgets on dairy products (Huang and Lin, 2000) .
Income-and education-related differences in food purchasing suggest higher education is associated with purchasing less of particular foods (i.e., meat and alternatives and 'other' foods), whereas lower income is associated with purchasing less of most foods, with some levelling off at per capita income levels upwards of $15 000. These patterns are consistent with those found in analyses of US expenditure data, where higher income was associated with increased spending on most foods (Huang and Lin, 2000; Curry Raper et al., 2002; Stewart et al., 2003) , and higher education was associated with spending less of the food budget on some types of meat and more on vegetables (Huang and Lin, 2000) . The similarly positive effects of income and education on the purchase of vegetables and fruit is consistent with those found for the consumption of vegetables and fruit among Canadian adults (Perez, 2002) . However, the similar effects of income and education on the purchase of lower fat milk runs contrary to those found in one US study of individuals' food consumption (Nayga et al., 1999) . That study showed that only education, not income, was associated with the consumption of low-fat milk products. Discrepancies in study results may be attributed to the different dietary behaviours examined (i.e., individual-level consumption versus household-level purchasing), the use of various other explanatory variables in the model of US food consumption, and to different contextual factors (e.g., cultural, relative food prices). Education-related differences in food purchasing seem to be more reflective of health concerns than those found for income. Individuals with higher education are reportedly more aware of diet-disease relationships than those with lower education, and are more likely to believe that their food choices can influence their health (National Institute of Nutrition, 2002) . These attitudes would explain the greater purchasing of 'ABC-rich' vegetables and fruit and lower fat milk in more highly educated households, and reduced purchasing of higher fat milk, red meat, eggs, sugars and beverages, foods that have gained an unhealthy reputation. Although those with higher levels of education may simply be more responsive to health messaging, it is also possible that health messaging is more geared to this group than to those with less education.
Male education seemed to have a stronger impact on household food selections than female education, suggesting that while women may be the primary food shoppers, their selections are driven to a large extent by the preferences of their husband. Other studies have shown that women's diets are influenced less by social position than are men's (Roos et al., 1998; Groth et al., 2001) , and that other factors, including spouse's SES and family status, are stronger determinants of women's food behaviour than men's (Roos et al., 1998; Groth et al., 2001; Martikainen et al., 2003) .
In contrast to the negative association between higher education and the purchase of particular foods, food purchasing generally expanded with higher income, where an income gradient was apparent for the purchase of vegetables and fruit, and an income threshold was apparent for the purchase of milk products and 'other' foods. These patterns are consistent with the widely observed phenomenon that as incomes rise, households spend more on changing the type, quality, and variety of foods rather than increasing the quantity of calories consumed (Horton and Campbell, 1991) . From a sociological perspective, these patterns may also reflect symbolic food selections, where particular foods are chosen in order to demonstrate one's affluence (Crotty, 1999) ; hence, a move away from more 'basic' foods like higher fat milk to more 'luxury' foods like vegetables and fruit with higher income. Those interpretations should not be taken to discount the role of health concerns; indeed, the desirability of some foods and their perceived higher quality (e.g., vegetables and fruit, lower fat milk, poultry and fish) may be related to their 'healthenhancing' properties.
It is important to recognize that, in this Canadian sample, the impact of income on food selection was nonlinear, with the strongest effects at lower income levels, suggesting severe constraints on food purchasing in the context of low income. These results are consistent with other Canadian studies of food purchasing and food intake (Leaman and Evers, 1997; Jacobs Starkey et al., 1999; Jacobs Starkey and Kuhnlein, 2000; Tarasuk, 2001; Kirkpatrick and Tarasuk, 2003) , showing compromised food selection among lowincome groups, with vegetables and fruit, and milk products identified as being particularly vulnerable to situations of low income. However, by using non-parametric statistical techniques, we have been able to discern an income threshold below which food purchasing appears to be severely constrained. The compromises in food purchasing we observed at per capita incomes below $15 000 are consistent with population surveys documenting dramatically increased odds of household food insecurity at incomes below this level (Che and Chen, 2001; Vozoris and Tarasuk, 2003; Ledrou and Gervais, 2005) . These results have important implications for the design of income support programmes and other targeted interventions for lowincome Canadians, insofar as they identify levels of income where food purchasing is severely limited and supplementation may be required.
One point of concern when using household expenditure data is the considerable error in estimating annual food purchasing patterns, based on those observed in only a 2-week time frame, because of inventory effects (i.e., food already available in the household will influence what food is purchased) and temporal effects (i.e., the season and weeks of the month in which purchases are recorded). During any 2-week period, some households will spend disproportionately large amounts on food, whereas others may spend disproportionately small amounts for various reasons (i.e., stocking up or alternatively depleting existing food stocks, or being away from home for an extended period during the 2-week recording time). Although households with expenditure shares greater than one were omitted, it is possible that there remained some households with disproportionately large and some with disproportionately small expenditure shares. Fortunately, this averages out over a large sample, resulting in an accurate depiction of average purchasing patterns.
Our analyses were restricted to foods purchased in stores, which represented the most substantial portion of total food spending. Foods purchased in restaurants and other eating establishments could not be included in our analyses, as there was no detailed information available on the types and quantities of these foods. However, as food spending in restaurants declined with decreases in income, it is unlikely that lower levels of purchasing among lower income households would be compensated for by greater consumption of foods outside the home. Regarding education-related differences in purchasing, it is possible that lower levels of purchasing of some foods (i.e., meat, 'other' foods) among highly educated households could be compensated for by greater consumption outside the home, as food spending in restaurants was higher among more educated households. But, this is highly unlikely, given the small amount of food purchased in restaurants relative to that purchased in stores. (Among the highest educated households, on average 33% of total spending was allocated to food in restaurants, but this represents a much smaller proportion when considering food quantity, as a large portion of expenditures in restaurants is attributed to the cost of service.) In addition, if health concerns have a strong influence on food selections, it is likely that this is the case both at home and elsewhere.
Unfortunately, as the consumption of food outside the home and the distribution of food among household members were not measured directly, it is not possible to fully evaluate the nutritional adequacy of individual food intakes. Therefore, conclusions about whether Canadians are meeting dietary recommendations are somewhat limited. However, this was not our aim; rather the intent of this study was to document relative differences in purchasing according to socio-demographic characteristics in order to further our understanding of food selection determinants. Nevertheless, comparisons to other studies, which have examined socio-economic differentials in diet quality, are limited. In addition, because of the nature of food coding in this data set, it was not possible to ascertain socio-demographic differences in the purchase of some specific classes of foods considered important to health (e.g., whole grain or lower fat products), limiting comparisons to other studies in this regard.
In conclusion, household socio-demographic characteristics have a strong influence on food purchasing. Of particular concern are the constraints lower income places on the purchase of foods generally recommended for health (i.e., vegetables and fruit and milk), highlighting the need for targeted interventions among particularly disadvantaged groups. Further exploration of the income gradient for vegetables and fruit purchasing is warranted, in order to understand what underlies this gradient. One possible explanation is that vegetables and fruit are higher in price relative to other types of foods, and price has less of an influence on purchase decisions at higher incomes (Drewnowski and Barratt-Fornell, 2004; Drewnowski and Specter, 2004) . More research is needed in this area, particularly given the proposed application of taxes and subsidies on some foods as a means to address problems of overweight and obesity. Regarding current public education programmes aimed at improving dietary behaviours, it appears that these are more relevant to those individuals with the greatest amount of resources at their disposal (i.e., knowledge, prestige, social connections). However, in order to achieve dietary improvements where they are most needed, alternative approaches, which address the specific needs and situations of those with the least resources, need to be embraced. These will likely fall outside the scope of food and nutrition policy, and traverse areas of social and economic policy.
Food policy in Canada, as elsewhere, is increasingly focused on marketplace interventions designed to influence food choice, in the competition for consumer dollars (Lang and Heasman, 2004) . In Canada, new food labelling regulations were recently implemented (Health Canada, 2003) , and significant changes to the regulations governing the addition of vitamins and minerals to foods are now being introduced (Health Canada, 2005) . These policies are designed to alter dietary practices through changes in the marketplace, providing consumers with a greater array of foods from which to choose and helping them to make more informed choices. However, given the profound influence of income and education on food selections, as documented in our study, it is an open question how much of these effects can be overridden by improved product labelling and the availability of more product options. It will be critical to monitor the impact on different population subgroups of such market-based interventions in order to guide decisionmaking around the effective use of public resources.
coefficients of dummy variables may also be used directly to calculate impacts. For example, suppose that z 5 is a dummy variable which equals 1 if the head of household has a university degree with coefficient estimated 5 ¼ 0.823. Then the expected impact of a university degree, relative to households with the lowest level of schooling (less than 9 years, see Table 5 ) will be to increase the share of income spent on fruits and vegetables by 0.823%.
By setting the dependent variable y to be the (log of the) quantity purchased, specification (A.1) may also be used to estimate the relationship between quantities and household characteristics. Once again coefficients of log-transformed variables admit a direct interpretation. If the estimate of b 1 is 0.78 in the 'fruits and vegetables' equation, then increasing household size by say 50% while holding per capita income constant increases the quantity of fruits and vegetables purchased by 39% ¼ (0.78 Â 0.5) Â 100%. If the estimate of b 2 is 0.16, then increasing per capita household income by 10% increases the quantity of fruits and vegetables purchased by 1.6% ( ¼ 0.16 Â 0.1) Â 100%. Finally, suppose that z 5 is a dummy variable which equals 1 if the head of household has a university degree with coefficient estimated 5 ¼ 0.14. Then the expected impact of a university degree, relative to households with the lowest level of schooling is to increase the quantity of fruits and vegetables by 14%.
One of the disadvantages of the specification in Equation (A.1) is that the impact of log (per capita income) on the dependent variable is linear. For commodities such as foods, this may not be appropriate. For example, consider equations where the dependent variable is the quantity of grain products consumed. One would expect that at low-income levels, quantities increase as income increases. However, at some point quantities purchased are likely to level off. To model nonlinearity of the income effect it is convenient to modify (A.1) as follows:
where f(log pcinc) is a smooth non-parametric function of its argument and all other variables appear in the same format as they did before. Equation (A.2) is called a 'partial linear model' and techniques for its estimation are well-known (Yatchew, 2003) . By graphing the non-parametric estimate of f, one can better appreciate nonlinearities and saturation effects.
